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1
CHIP RESISTOR SUBSTRATE

This application 1s a §371 of PCT/EP2008/054638 filed.
Apr. 17,2008, and claims priority from DE 10 2007 019 875 .4
filed Apr. 25, 2007.

FIELD OF THE INVENTION

The ivention relates to a method for the targeted introduc-
tion of cleavage lines and/or predetermined breaking lines
into ceramic substrates for subsequent separation. According
to the method, 1n a thermal treatment step or method step, the
cleavage line and/or predetermined breaking line to be cre-
ated 1s first heated locally and then cooled suddenly by a
coolant 1n such a way that targeted cracking or material weak-
ening occurs 1n the ceramic substrate along the cleavage line
and/or predetermined breaking line, because of this tempera-
ture change.

BACKGROUND OF HE INVENTION

Metal-ceramic substrates in the form of a multiple sub-
strate are known, metallisations (metal areas), which are each
associated with individual substrates and/or form the metal-
lisation of individual substrates, being provided on a common
ceramic plate or layer, e.g. of large area. Then, for instance,
grooves forming predetermined breaking lines are introduced
in the ceramic layer by lasers, so that the multiple substrate
can be separated into the individual substrates along these
predetermined breaking lines by mechanical breaking.

A disadvantage 1s that material which evaporates when the
grooves which form the predetermined breaking lines are
introduced 1s deposited back onto the substrate, causing con-
tamination of the multiple substrate, 1n particular the metal
areas, which can have an interfering effect on further process-
ng.

From DE 103 27 360 Al, there 1s a method of producing a
metal-ceramic substrate. According to this method, at least
one metal area 1s deposited on at least one surface side of a
ceramic, and after the deposition of the at least one metal area,
the metal-ceramic substrate, 1n a thermal treatment step or
method step, 1s heated along at least one cleavage line or
predetermined breaking line, and then cooled suddenly by a
coolant1n such a way that targeted cracking or material weak-
ening occurs 1n the metal-ceramic substrate along the cleav-
age line or predetermined breaking line, because of this tem-
perature change.

OBJECTS AND SUMMARY OF THE.
INVENTION

The invention 1s based on the object of improving a method
for the targeted introduction of cleavage lines and/or prede-
termined breaking lines into ceramic substrates for subse-
quent separation, so that the material which evaporates when
the cleavage lines and/or predetermined breaking lines are
introduced 1s not deposited on the multiple substrate. 1n par-
ticular not on 1ts metalized areas or metal areas, so that con-
tamination of the multiple substrate or 1ts metal areas occurs,
which would have an interfering etfect on further processing.
Additionally, a ceramic substrate produced according to this
method, and a preferred use, are described.

According to the mnvention, this object regarding the
method 1s achieved by the present invention described herein.

DETAILED DESCRIPTION

Because the cleavage lines and/or predetermined breaking
lines are introduced into the surface of the fully sintered
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ceramic substrate, 1.e. before the deposition of the metallised
areas or metal areas, no material which evaporates when the
cleavage lines and/or predetermined breaking lines are intro-
duced can be deposited on the multiple layer, 1n particular not
on 1ts metallised areas or metal areas, and thus cause contami-
nation of the multiple substrate or its metal areas.

In this method, wherein either the ceramic layer 1s ther-
mally cleaved or split along the processing line or cleavage
line by the thermal treatment, or at least one predetermined
breaking line 1n each case 1s generated by the thermal treat-
ment, and makes later cleavage of the ceramic by mechanical
breaking possible, no contamination of the substrate occurs,
and 1n particular no formation of edges or funnels by deposi-
tion of evaporated material on the substrate along the cleav-
age line and/or predetermined breaking line, so that further
processing of the substrate 1s not affected.

In an 1inventive version, a three-dimensional structure 1s
used for the ceramic substrate. In this way a suitable geometry
can be produced for any application.

Another iventive version 1s characterized 1n that a plane
structure 1s used for the ceramic substrate, preferably with
lengths and widths of 1 to 30 cm and thicknesses less than 2
mm. With these measurements in particular, high-quality
ceramic substrates can be achieved.

Preferably, the energy supply during the thermal treatment
step or method step 1s controlled so that the cleavage lines
and/or predetermined breaking lines have the same or differ-
ent crack depths. By choosing the crack depth, the required
breaking force for breaking off can be set 1n a targeted man-
ner.

In a further development of the mvention, the cleavage
lines and/or predetermined breaking lines are mtroduced on
at least two sides of the ceramic substrate. For instance, the
cleavage lines and/or predetermined breaking lines can be
opposite each other on two sides of the ceramic substrate, so
that breaking off from two sides 1s possible or made easier.

In a further development of the invention, the energy sup-
ply during the thermal treatment step or method step 1s con-
trolled so that the cleavage lines and/or predetermined break-
ing lines do not run continuously from edge to edge of the
ceramic substrate, but have interruptions in a targeted man-
ner. This improves the resistance of the ceramic substrate to
breaking off.

In a version of the invention, for the ceramic substrate,
rods, e.g. with cylindrical or rectangular or polygonal struc-
ture, or profiles, e.g. with U or H or L shape, are used. Thus,
depending on the type of application, any three-dimensional
ceramic substrates can be produced.

Preferably, the energy supply during the thermal treatment
step or method step 1s controlled so that the cleavage lines
and/or predetermined breaking lines are almost mvisible to
the human eye, and no deformation of the surface and con-
tamination along the cleavage line or predetermined breaking,
line can be detected. In this way the outer appearance of the
ceramic substrate 1s flawless, without visible cleavage lines
and/or predetermined breaking lines.

The ceramic substrate according to the invention 1s a
ceramic which 1s fully sintered on i1ts whole surface, and on
the surface of which cleavage lines and/or predetermined
breaking lines are arranged for separation.

Preferably, the ceramic substrate has a three-dimensional
structure, so that the ceramic substrate can be adapted to all
types of application.

In an inventive version, the cleavage lines and/or predeter-
mined breaking lines have the same or different crack depth,
so that the required breaking force for breaking off can be set
in a targeted manner.
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In a version of the mvention, the cleavage lines and/or
predetermined breaking lines are arranged on multiple sides
ol the ceramic substrate. Thus the ceramic substrate can be
separated at all concetvable positions.

In another embodiment, the cleavage lines and/or prede-
termined breaking lines do not run continuously from edge to
edge of the ceramic substrate, but have interruptions in a
targeted manner. In this way the separation can also be
improved.

In a version, the ceramic substrate has the form of rods, e.g.
with cylindrical or rectangular or polygonal structure, or pro-
files, e.g. with U or H or LL shape. The ceramic substrate can
thus be produced 1n all advantageous geometries.

It should also be emphasised that the cleavage lines and/or
predetermined breaking lines can also consist of multiple
cleavage positions or predetermined breaking positions
which are arranged one behind the other, and thus form a
cleavage line or predetermined breaking line. If the cleavage
lines and/or predetermined breaking lines are introduced
using a laser, they always consist of multiple holes, which 1n
their totality form a “line”.

In an mventive version, the cleavage lines and/or predeter-
mined breaking lines are almost 1nvisible to the human eye,
and no deformation of the surface and contamination along
the cleavage line or predetermined breaking line can be
detected.

A preferred ceramic substrate 1s characterized 1n that onto
the ceramic substrate, which 1s provided with cleavage lines
and/or predetermined breaking lines, suitable material areas
and/or elements which define a resistance and consist of at
least one component are deposited, and individual parts and/
or part groups result from breaking off along the cleavage
lines and/or predetermined breaking lines, and yield chip
resistors 1n downstream procedures.

In a preferred use of a ceramic substrate to produce a chip
resistor substrate, onto the ceramic substrate, which 1s pro-
vided with cleavage lines and/or predetermined breaking
lines, suitable material areas and/or elements which define a
resistance and consist of at least one component are depos-
ited, and individual or multiple combined parts and/or part
groups result from breaking oif along the cleavage lines and/
or predetermined breaking lines, and yield chip resistors 1n
downstream procedures.

The thus produced parts and/or part groups, which can be
processed 1nto chip resistors in downstream procedures, are
characterized by a fault-free surface and/or almost smooth
breaking edges.

In one embodiment, on the ceramic substrate, on at least
one side, at least one predetermined breaking line and/or
perforation has been introduced in the unsintered state by
material displacement, €.g. punching or stamping or pressing.
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In another embodiment, on the ceramic substrate, on at
least one side, in the sintered state, at least one predetermined
breaking line and/or perforation has been introduced, e.g. by
laser drilling or laser scribing or water jet cutting or drilling.

The predetermined breaking line and/or perforation can be
introduced by the stated methods in both the unsintered and
the sintered state.

It 1s claimed:

1. A method for targeted introduction of cleavage lines or
predetermined breaking lines into a ceramic substrate for
subsequent separation,

comprising the steps of locally heating the cleavage lines or

predetermined breaking lines to be created to form a
locally heated region; and

subsequently suddenly cooling the locally heated region

with a coolant 1n such a way that targeted cracking or
material weakening occurs 1n the ceramic substrate
along the cleavage lines or predetermined breaking
lines, because of this temperature change, wherein the
cleavage lines or predetermined breaking lines are intro-
duced into the surface of a fully sintered ceramic sub-
strate; and subsequently depositing metalized or metal
arcas on the surface of the substrate, wherein energy
supply during the thermal treatment step 1s controlled so
that the cleavage lines or predetermined breaking lines
do not run continuously along the ceramic substrate, but
have interruptions 1n a targeted manner.

2. A method according to claim 1, where a three-dimen-
sional structure 1s used for the ceramic substrate.

3. Amethod according to claim 1, wherein a plane structure
1s used for the ceramic substrate, preferably with lengths and
widths of 1 to 30 cm and thicknesses less than 2 mm.

4. A method according to claim 1, wherein the energy
supply during the thermal treatment step or method step 1s
controlled so that the cleavage lines or predetermined break-
ing lines have the same or different crack depths.

5. A method according to claim 1, wherein the cleavage
lines or predetermined breaking lines are introduced on at
least two sides of the ceramic substrate.

6. A method according to claim 1, wherein the ceramic
substrate 1s a rod having a cylindrical, rectangular or polygo-
nal structure.

7. A method according to claim 1, wherein the energy
supply during the thermal treatment step or method step 1s
controlled so that the cleavage lines or predetermined break-
ing lines are invisible to the human eye, and no deformation of
the surface and contamination along the cleavage lines or
predetermined breaking lines can be detected.

8. A method according to claim 1, wherein the ceramic
substrate 1s 1n the shape of a U, an L or an H.
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